Synergism of inositol trisphosphate and tetrakisphosphate in activating Ca2+-dependent K+ channels.
Inositol 1,4,5-trisphosphate (Ins P3) is a second messenger releasing intracellular Ca2+ into the cytosol. It has recently been proposed that inositol 1,3,4,5-tetrakisphosphate (Ins P4), which is formed from Ins P3 by Ins P3-3-kinase, acts with Ins P3 as a second messenger by promoting extracellular Ca2+ entry. It has been suggested that Ins P3 itself can act to stimulate Ca2+ uptake from the extracellular fluid, although a physiological function for Ins P4 was not excluded. Transmembrane currents can now be measured in single cells by voltage clamping under conditions where the intracellular perfusion fluid can be changed several times during individual experiments. We have used this method to test the effects of Ins P3 and Ins P4 on the Ca2+-activated K+ current, and now show that neither Ins P3 alone nor Ins P4 alone can activate a sustained current, whereas Ins P3 and Ins P4 in combination evoke a sustained increase in Ca2+-activated K+ current which is dependent on external Ca2+.